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(57) ABSTRACT

An 1mage forming apparatus includes a first conveying path
which connects between a sheet feed portion and a sheet
discharging portion, and on which a 1image forming portion 1s
arranged. The image forming apparatus further includes a
second conveying path configured to guide the sheet on which
the 1mage has been formed on one surface thereof by the
image forming portion to the first conveying path again, a
document conveying path, and a reading portion. The docu-
ment conveying path includes a document feeding path, a
document discharging path, and a common conveying path
which serves as at least a part of the second conveying path,
and guides the document from a document feed portion to a
document discharging portion through the document feeding
path, the common conveying path and the document dis-
charging path without causing the document to pass through
the image forming position. The reading portion reads a first
face and a second face of the document which is fed from the

document feed portion.

12 Claims, 15 Drawing Sheets




US 9,137,403 B2

Page 2

(56) References Cited 2014/0079457 Al1* 3/2014 Nakajima et al. ............. 399/367
2014/0320873 Al1l* 10/2014 Katoetal. ................... 358/1.12
U.S PATENT DOCUMENTS 2014/0320877 Al* 10/2014 Kanekoetal. .............. 358/1.13
2014/0320929 A1* 10/2014 Katoetal. ........ccoovveneen, 358/296
2013/0293909 A1 11/2013 Endo et al. 2014/0320040 Al1* 10/2014 Inoetal. ......ccoovvvvinnnn, 358/498
2013/0293913 Al* 11/2013 Takayama et al. .......... 358/1.13 A 1) aots QA elal o el

2013/0308166 Al1* 11/2013 Uchidateetal. ............. 358/3.28 ) ) ) 8 S |

2014/0079456 Al1* 3/2014 Nakajimaetal. ............. 399/367 * cited by examiner




U.S. Patent Sep. 15, 2015 Sheet 1 of 15 US 9,137.403 B2

F1G. T




U.S. Patent Sep. 15, 2015 Sheet 2 of 15 US 9,137.403 B2

Fia.2

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

70 ; REVERSE : ................ j

DOCUMENT POSITION|
 DETECTION SENSOR |

*************** HFIRST SOLENQID{™ St

"ICONTROL

: SECOND
g?@ﬁ?ﬂww”

SOLENOID |5k

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

DOCUMENT

N | IMAGE READING |

RORTION
READING

1

LSENSOR



U.S. Patent Sep. 15, 2015 Sheet 3 of 15 US 9,137.403 B2

FIG.OA

83b
83< 83a
83c

15

60
89

NN )y )

84

o3b
831 83a
83c

CONTROL
PORTION

15

60
89

NN )

84



U.S. Patent Sep. 15, 2015 Sheet 4 of 15 US 9,137.403 B2

FIGAA

83b
83< 83a
83¢c

15

60
89

84

FlGAR

%

e
|/

33b
83< 83a
83¢c

195

60
89

N N ) )

i 1 g

84



U.S. Patent Sep. 15, 2015 Sheet 5 of 15 US 9,137.403 B2

FIGBA
1
5 G
53
36 51 20
83b __
33+ 832
83¢c = N
Y
15 .
0 ' |
60 ‘ _.
35 /
C
84
®
@
83b I
834 832
s3>\ f
9@

15

60
89

YV N1 )]

™

a4



U.S. Patent Sep. 15, 2015 Sheet 6 of 15 US 9,137.403 B2

FIG.0A

{83b
83< 83a
83c =. |
15 =
0 ' |
60 ‘
35 r
(
84 -
FIG.BE
1
5 G
%6 - 93 / 50
", o
al
83c =.!|I
, Ll
B
6 'li
60 ‘l
85 f\
{d

84



U.S. Patent Sep. 15, 2015 Sheet 7 of 15 US 9,137.403 B2

83¢c
15

10160
88

8/¢c
875 87a

83b
831 83a

"3 [CONTROD
PORTION |



U.S. Patent Sep. 15, 2015 Sheet 8 of 15 US 9,137.403 B2

FIG.BA

F1G.8B o




U.S. Patent Sep. 15, 2015 Sheet 9 of 15 US 9,137.403 B2

IR

Ao ok ke

*
-
*
*

L N

4 4 A& koA b A d A koA bk od oA koA A A

4 4 4 4 44 s ddhdddd b ddhdd b d bbb bEdaradddd A

L N N RN

d d d d kS

L N N L N N T

kS

LB B UL U B B U U B O O I O O O O B B DL B DL DL I B DL DL DL DL DL I O DL LB N B B NI R R |

LIE BE BE B B AL B BE DR BE R DL MR DR DN DR BN DR DR DR R NE N B E B UL IR I I I U I U B DU B B BE BE B B B BE B BE NN B BN B B | LU DR RN R I B I U O I U I B B B B B B BE B B DL B B BN BN BN BN B N B N B |

- - L]
- - l‘iiihllll1111111‘|iiiiiiiiiiiiiii
- - -
3 .
L ] L] l‘iiilllll'!'!'!'!‘l‘l‘l‘liiiiiii
- L]
.
- - L]
3 -
- - - -
- -
- -
* ry
- - -
- ry
L] i‘
L] i‘
- L]
L] - i‘i
-
- bk ko
4 L)
- - n
L] -
L] - 1
- -
£ - n
- -
= - m
L
LI
Lok -



U.S. Patent Sep. 15, 2015 Sheet 10 of 15 US 9,137.403 B2

F1G.10

rala
-
ry .
-
- .
4
-y .
4
rd .
p
rd .
.
| ]
| ]
d
[
L E KN NEENRE] L[]
- - l"| L[]
- i.' L[]
L ] . | ]
- - - b I L] .
- & [
-
- L[]
-
- L[]
-
- L[]
-
L ] | ]
-
L] | ]
-
- [
-
- L[]
- - - L[]
. - [
- L[]
. - [ .
* . . [
L ] | ]
. .
- [
.
- L[]
. “
- - L[]
. .
- - L[]
.
L ] - | ]
.
L ] - | ]
.
- - [
.
- - L[]
- - L[]
- - L[]
L ] - | ]
L ] - | ]
] 444444444 44 - [
- - L[]
- L[]
- L[]
L] T 11111111 - | ]
0l
- | ]
- [
- L[]
- - L[]
- - L[]
L ] | ]
L ] - | ]
- - [
- - L[]
- - .
- - .
- - .
- - .
- - .
- - .
- - .
- - .
- - .
= .
.
.
.
.
.
. .
. .
. .
. .
4
. .
4
. .
4
N .
4
. .
1
. .
L]
. .
4
. .
4
. .
4 4
N .
4 4
- . ]
1 4 -i.
L] 4
4 4
4 A 1]
4 L]
4 li'|
1 - 4 h ok och ok ok h ok h kb ek hh b kA A b b kbbb EEbE oy A A R h e hhhhhhh o h A ek h o h kb h ke b bk b bbbk
L] | ]
4 |
-
. i
.
-
- -
. 3 .
- LI NN RN
. o .
-
. .
-
. o .
-
. .
- -
. .
-
. .
-

CEE B BE B B B DL BE DR D DL DL B DR D B DL DL B DL BN BN BN BN BN B B B B B |

-
LR R R R R R R L R N R R R T



U.S. Patent Sep. 15, 2015 Sheet 11 of 15 US 9,137.403 B2

FIGUTTA

394 892~ 777 |
89b-7 27—

17

FIGTTE

20




U.S. Patent Sep. 15, 2015 Sheet 12 of 15 US 9,137.403 B2

Fi(3.12




U.S. Patent Sep. 15, 2015 Sheet 13 of 15 US 9,137.403 B2

FlGaS

[CONTRON
 BORTION |

19



U.S. Patent Sep. 15, 2015 Sheet 14 of 15 US 9,137.403 B2

FIGUT4A

83¢C
15

83b
034 83a

60
93

94¢
044 942
94b

83b

83 83a
83¢C

15

60
93

94¢
04< 944
04h




S. Patent Sep. 15, 2015 Sheet 15 of 15 US 9,137,403 B2

FIG.15

d d o kS

83b
83a
83¢c

15

o k0 ok FFr

b o o ko FFr

=k k Fk FF rordd ¥ &
1

haaddddd s s s dd s b by dddddhdhdhhhdhE ko

60
93

94c
942
94b

LI N R N RN RN

b o o b d -k FFrrd

rd d
& o F

L

L L L L L L L L L L

o
r

r or d
ok FF

d o & kS

3
h 11144 d s dddd bbb dd s dhhddh b b hhh bh A h AR

d o & b

.
.
-
.
-
-
-
-
-
: R R R NN N NN O N R R R N I N I
-
-
-
-
-
-
-

N . .

- -
N . L sy

. .
. N A -

- -
" N M T el e e e R .
. ——r - .
- - -

4" 4
- - - -

- -
- - - -

- -
- « a1

N N
- « N

- FEFLNLNLN -
. « -

. .
- - - -

. .
- - - -
- - e li'| -
- -
- -
- -

d ok ok ok ok e sk bk omom B od d ko ok sk ok ok ok ok ok ok bk omomo oo d ok ok ook ko ok ok ok ok osh ok ko ko omom o d ko otk ok ok ok ok ok sk ok bk koo omomod ok ok ook ok ok ok ok ko b o homom o d ok sk ok ok otk ok ok otk ok ok ok b bk omom ol 0 kosk ok ook ok ok ook ok ok b ok bk omom o d o sk ok ok ok ok osh ok ok ok ok b ok omom ol 0 ko ok ok ook ko osk ok ok ok ok ko homom o d oo ok ok ok ok ok ok



US 9,137,403 B2
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IMAGE FORMING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image forming appara-
tus which includes an 1image reading device which can read an
image on a document.

2. Description of the Related Art

In general, an 1mage forming apparatus which includes an
image reading device which reads an 1image on a document
while feeding the document 1includes a document conveying
path for conveying the document to an 1mage reading portion,
and a sheet conveying path for conveying a sheet to an image
forming portion. For this reason, when performing duplex
reading of a document, or duplex printing of a sheet, it 1s
necessary to provide a duplex conveying path for respectively
conveying the document or the sheet by reversing thereof, 1n
a document conveying path and a sheet conveying path. Due
to this, when making reading of both sides of the document or
duplex printing of a sheet possible, there 1s a problem 1n that
the 1mage forming apparatus becomes large.

In contrast to this, an 1mage forming apparatus which 1s
downsized while making reading of double-sides of the docu-
ment and duplex printing of a sheet possible, by arranging an
image reading portion in a duplex conveying path of the sheet,
and causing the duplex conveying path of the sheet and a
document conveying path to be shared has been proposed 1n
JP-A-2006-232467.

However, in the image forming apparatus which 1s
described 1n JP-A-2006-232467, when a first face (front sur-
face) of a document 1s read in the duplex conveying path, the
document 1s switched back after passing through the sheet
conveying path, and a second face (rear surface) thereof 1s
read by being sent to the duplex conveying path again.

That 1s, when the double-sides of the document are read,
there has been a concern that the document may get dirty, or
may be damaged when the document passes through a trans-
fer portion or a fixing portion which 1s arranged in the sheet
conveying path.

SUMMARY OF THE INVENTION

According to an aspect of the present invention, there 1s
provided an 1mage forming apparatus including a sheet feed
portion configured to feed a sheet, an 1mage forming portion
configured to form an 1mage on the sheet which 1s fed from
the sheet feed portion at an 1mage forming position, a sheet
discharging portion configured to discharge the sheet on
which the image 1s formed by the image forming portion, a
first conveying path which connects between the sheet feed
portion and the sheet discharging portion, and on which the
image forming portion 1s arranged, a second conveying path
configured to guide the sheet on which the image has been
formed on one surface thereol by the image forming portion
to the first conveying path again, a document feed portion
configured to feed a document, a document discharging por-
tion configured to discharge the document which 1s fed from
the document feed portion, a document conveying path
including a document feeding path which 1s connected to the
document feed portion, a document discharging path which 1s
connected to the document discharging portion, and a com-
mon conveying path which serves as at least a part of the
second conveying path, and guiding the document from the
document feed portion to the document discharging portion
through the document feeding path, the common conveying,
path and the document discharging path without causing the
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2

document to pass through the 1mage forming position, and a
reading portion configured to read a first face and a second

face of the document fed from the document feed portion
during when the document 1s conveyed through the document
conveying path.

Further features of the present imvention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross-sectional view which schematically 1llus-
trates a printer according to a first embodiment of the present
ivention.

FIG. 2 1s a block diagram which illustrates a configuration
of a control portion of the printer according to the first
embodiment.

FIG. 3 A 1s a cross-sectional view which 1llustrates a move-
ment of a sheet which 1s fed to a sheet conveying path from a
feeding tray 1n an image forming operation of the printer
according to the first embodiment.

FIG. 3B is a cross-sectional view which illustrates a move-
ment of the sheet which 1s switched back by a pair of dis-
charging rollers 1n the image forming operation of the printer
according to the first embodiment.

FIG. 4A 1s a cross-sectional view which illustrates a move-
ment of the sheet which 1s conveyed to a U-turn conveying
path 1n the 1image forming operation of the printer according
to the first embodiment.

FIG. 4B 1s a cross-sectional view which 1llustrates a move-
ment of the sheet which joins the sheet conveying path from
the U-turn conveying path 1n the image forming operation of
the printer according to the first embodiment.

FIG. SA 1s a cross-sectional view which 1llustrates a move-
ment ol a document conveyed to a common conveying path in
the 1mage reading operation of the printer according to the
first embodiment.

FIG. 5B 1s a cross-sectional view which 1llustrates a move-
ment of the document conveyed to the U-turn conveying path
in the 1mage reading operation of the printer according to the
first embodiment.

FIG. 6A 1s a cross-sectional view which illustrates a move-
ment of a document of which the rear end has passed through
a second switching member 1in the 1mage reading operation of
the printer according to the first embodiment.

FIG. 6B 1s a cross-sectional view which 1llustrates a move-
ment of the document which 1s guided to a document dis-
charging path by being switched back in the image reading
operation of the printer according to the first embodiment.

FIG. 7 1s a cross-sectional view which schematically 1llus-
trates a printer according to a second embodiment of the
present invention.

FIG. 8A 1s a cross-sectional view which illustrates a move-
ment of a document which 1s guided to a reverse conveying
path 1n an 1mage reading operation of the printer according to
the second embodiment.

FIG. 8B 1s a cross-sectional view which 1llustrates a move-
ment of the document of which the rear end has passed
through a third switching member 1n the image reading opera-
tion of the printer according to the second embodiment.

FIG. 9 1s a cross-sectional view which 1llustrates a move-
ment of the document which 1s guided to a document dis-
charging path by being switched back in the image reading
operation of the printer according to the second embodiment.

FIG. 10 1s a cross-sectional view which schematically
illustrates a printer according to a third embodiment of the
present invention.
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FIG. 11A 1s a cross-sectional view which illustrates a
movement of a document which 1s conveyed to a common
conveying path 1n an image reading operation of the printer
according to the third embodiment.

FIG. 11B 1s a cross-sectional view which illustrates a
movement of the document which makes a U-turn 1n the
document U-turn path, 1n the image reading operation of the
printer according to the third embodiment.

FI1G. 12 1s a cross-sectional view which 1llustrates a move-
ment of the document which 1s guided to a document dis-
charging path in the image reading operation of the printer
according to the third embodiment.

FIG. 13 1s a cross-sectional view which schematically
illustrates a printer according to a fourth embodiment of the
present invention.

FIG. 14A 1s a cross-sectional view which illustrates a
movement of a document which 1s guided to a U-turn con-
veying path in an image reading operation of the printer
according to the fourth embodiment.

FIG. 14B 1s a cross-sectional view which illustrates a
movement of the document which makes a U-turn 1n the
U-turn conveying path 1n the image reading operation of the
printer according to the fourth embodiment.

FI1G. 15 15 a cross-sectional view which 1llustrates a move-
ment of the document which 1s gmided to the document dis-
charging path in the image reading operation of the printer
according to the fourth embodiment.

DESCRIPTION OF THE EMBODIMENTS

Hereinafter, an 1mage forming apparatus according to
embodiments of the present invention will be described with
reference to drawings. The 1mage forming apparatus accord-
ing to the embodiment of the present invention 1s an 1mage
forming apparatus which includes an 1image reading device
which can read image information of a document such as a
copy machine, a printer, a fax machine, and a multifunction
machine thereof.

In the following embodiments, an electro-photography
type laser beam printer (hereinafter, referred to as “printer”)
will be used for descriptions as an 1mage forming apparatus.

First Embodiment

A printer 1 according to a first embodiment of the present
invention will be described with reference to FIGS. 1 to 6B.
First, a schematic configuration of the entire printer 1 accord-
ing to the first embodiment will be described with reference to
FIGS. 1 and 2.

As 1llustrated 1n FIG. 1, the printer 1 includes a sheet feed
portion 2 which 1s located at the lower part of the printer 1, an
image forming portion 3 which 1s located at the upper part of
the sheet feed portion 2, and a discharged sheet stacking
portion 4 which 1s located at the upper part of the printer 1. A
sheet on which an 1image 1s formed 1n the image forming
portion 3 by a pair of discharging rollers (sheet discharging
portion) 81 1s discharged to the discharged sheet stacking
portion 4. In addition, the printer 1 includes a document feed
portion 35 which 1s located at the upper part of the printer 1, a
discharged document stacking portion 53 which 1s located at
the upper part of the printer 1, an 1mage reading portion
(reading portion) 6 which 1s located downstream 1n the docu-
ment feeding direction of the document feed portion 5, and at
the side of the printer 1, and a control portion 7. All of the pair
of sheet discharging rollers 81, the document feed portion 5,
and a pair of discharging rollers 86 are arranged at the upper
part of the 1mage forming portion 3.
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The printer 1 further includes a sheet conveying path (first
conveying path) 10 which connects the sheet feed portion 2
and the pair of discharging rollers 81 therebetween, and on
which the image forming portion 3 i1s arranged on a path
between the sheet feed portion 2 and the pair of discharging
rollers 81, a reverse conveying path 11 which 1s connected to
the downstream of the sheet conveying path 10 1n the sheet
conveyance direction, and a common conveying path 12
which 1s connected to a downstream end of the reverse con-
veying path 11. In addition, the printer 1 includes a U-turn
conveying path 13 which connects the downstream end of the
common conveying path 12 and the upstream of the sheet
conveying path 10 in the sheet conveyance direction, and a
document feeding path 14 which connects the document feed
portion 5 and an upstream end of the common conveying path
12. In addition, the printer 1 includes the pair of discharging
rollers 86 which discharges the document which 1s fed from
the document feed portion 5 to the discharged document
stacking portion 33. The printer 1 imncludes a document dis-
charging path 15 which connects a connection portion 101
which connects the common conveying path 12 and the
U-turn conveying path 13, and the pair of discharging rollers
(document discharging portion) 86.

For this reason, according to the embodiment, due to the
reverse conveying path 11, the common conveying path 12,
and the U-turn conveying path 13, a duplex conveying path
(second conveying path) 19 which connects the upstream side
and the downstream side of the image forming portion 3 of the
sheet conveying path 10 1n the sheet conveyance direction by
bypassing the image forming portion 3 1s configured. Due to
the duplex conveying path 19, a sheet on which an 1image 1s
formed on a first face by the image forming portion 3 is
guided to the upstream side of the image forming portion 3 of
the sheet conveying path 10 1n the sheet conveyance direction
in a state 1n which an 1mage can be formed on a second face
which 1s opposite to the first face. In addition, due to the
document feeding path 14, the document discharging path 15,
the common conveying path 12, and the like, a document
conveying path 100 which conveys the document which 1s fed
from the document feeding path 14 to a document discharging
path 15 through the common conveying path 12 1s formed. It
will be described 1n detail later, however, any one of the first
and second faces of the document 1s guided so as to face a
reading sensor 61 (refer to FIG. 2) of the image reading
portion 6 on a conveying path between the document feed
path 14 and the document discharging path 15 by the docu-
ment conveying path 100.

The sheet feed portion 2 1includes a feeding tray 20 which
stacks sheets S, a feeding roller 21 which feeds the sheet S on
the feeding tray 20, and a separation portion 22 1 which a
separation pad for separating sheets S which are fed by the
teeding roller 21 one by one 1s arranged on a top face.

The 1image forming portion 3 includes a process cartridge
32 which 1s configured by integrating an 1mage forming pro-
cess portion such as a photoconductive drum 30, or a devel-
oping sleeve 31, and an exposure device 33 which radiates
laser beam to the photoconductive drum 30 based on 1image
information. In addition, the image forming portion 3
includes a transier roller 34 which transfers a toner image
which 1s formed on the photoconductive drum 30 at a transier
position (1mage forming position) to the sheet S, and a fixing
portion 35 which fixes the toner image which 1s transierred to
the sheet S.

The document feed portion 5 feeds a document from a
document tray 50 in which a document G which 1s fed 1s
stacked. The document feed portion 3 includes a pickup roller
51 which sends out the documents G which are stacked in the
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document tray S0 with the front surface (first face) up one by
one sequentially, and a separation portion 52 1 which a
separation pad for separating the documents G which are fed
by the pickup roller 51 one by one 1s arranged on a top face.

The 1mage reading portion 6 includes one reading sensor
61 (refer to FIG. 2), and a reading portion cover 60 which 1s
configured of a transmission member such as glass.

The reading sensor 61 1s provided inside the image reading
portion 6. The reading portion cover 60 1s provided so as to
face the reading sensor 61, and prevents foreign substances
from being mixed inside the image reading portion 6. The
image reading portion 6 reads an 1mage of the document G
which passes through by facing the reading portion cover 60
using the reading sensor 61 which 1s provided inside. In
addition, the image reading portion 6 1s provided between the
common conveying path 12 and the document discharging
path 15 of which at least a part 1s provided so as to be parallel
with the common conveying path 12 (conveying path on one
side), and the reading sensor 61 1s provide so as to move
between a first position at which an 1image of the document G
which passes through the common conveying path 12 1s read
and a second position at which the image of the document G
which passes through the document discharging path 15 1s
read. According to the embodiment, the reading sensor 61
moves when the image reading portion 6 rotates by 180°
around a rotating shait which 1s not shown.

The sheet conveying path 10 passes through a transter nip
and the fixing portion 35 which 1s configured of the photo-
conductive drum 30 and the transfer roller 34 from the sheet
feed portion 2, and extends to the upper part toward the pair of
discharging rollers 81. A pair of conveying rollers 80 1s pro-
vided between the sheet feed portion 2 of the sheet conveying,
path 10 and the 1mage forming portion 3. The pair of convey-
ing rollers 80 conveys the sheet S on the sheet conveying path
10. The pair of discharging rollers 81 which configures means
for reversing a sheet, and can perform a normal rotation and a
reverse rotation 1s provided on the downstream end of the
sheet conveying path 10 1n the sheet conveyance direction.
The pair of discharging rollers 81 discharges the sheet S to the
discharged sheet stacking portion 4 by performing a normal
rotation, and conveys the sheet S to the reverse conveying,
path 11 by performing a reverse rotation when printing an
image on double-side of the sheet S. In addition, a first switch-
ing member 82 which configures the means for reversing a
sheet 1s provided at a branching portion of the sheet convey-
ing path 10 and the reverse conveying path 11. The first
switching member 82 guides the sheet S which moves on the
sheet conveying path 10 to the a discharged sheet stacking
portion 4, and guides the sheet S which 1s reversed by the pair
of discharging rollers 81 to the reverse conveying path 11
when 1mages are printed on double-side of the sheet S. The
reverse conveying path 11 extends toward the side substan-
tially horizontally.

The common conveying path 12 1s connected to the docu-
ment feeding path 14 at the upstream end (one end) in the
document conveyance direction, extends downward, and
guides the sheet S downward. A triple roller for double-side
conveyance 83 1s provided on the upstream side of the com-
mon conveying path 12 in the sheet conveyance direction. The
triple roller for double-side conveyance 83 1s configured of a
driving roller 83a, and rollers 835 and 83¢ which are provided
on double-side of the driving roller 834, and 1s configured as
a triple roller 1n which the double-side of the driving roller
83a are nmipped with a predetermined pressure using the roll-
ers 835 and 83c¢. That 1s, the driving roller 83a 1s arranged
between the document discharging path 15 and the common
conveying path 12, and becomes arotating roller which forms
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6

a pair with the roller 835 which 1s provided on the common
conveying path side, and the roller 83¢ which 1s provided on
the document discharging path side, respectively. The triple
roller for double-side conveyance 83 can convey the sheet S
and the document G which are guided to the common con-
veying path 12 to the downstream side in the sheet convey-
ance direction (downward direction in FIG. 1), that 1s, toward
the 1mage reading portion 6 (reading sensor 61) by rotatably
driving the driving roller 834 in the first direction (clockwise).
In addition, the triple roller for double-side conveyance 83
can convey the document G which 1s gmided to the document
discharging path 15 to the downstream side 1n the document
discharging direction which 1s opposite to the document G
teeding direction (upward direction in FIG. 1), that 1s, toward
the pair of discharging rollers 86, on the document discharg-
ing path 15 by rotatably driving the driving roller 834 1n the
second direction (counterclockwise).

A second switching member 85 as a switching member 1s
provided at the branching portion of the common conveying
path 12 and the document discharging path 15. The second
switching member 85 guides the sheet S or the document G
which moves on the common conveying path 12 to the U-turn
conveying path 13. In addition, the second switching member
835 guides the document G which moves on the U-turn con-
veying path 13 1n a direction opposite to the document feed-
ing direction to the document discharging path 15.

The U-turn conveying path 13 extends downward and
makes a U-turn toward the sheet conveying path 10 at a lower
end portion. A pair of rollers for double-side conveyance (pair
of rollers for reversing document) 84 which can perform a
normal rotation and a reverse rotation 1s provided on the
U-turn conveying path 13.

That 1s, the pair of rollers for double-side conveyance 84 1s
arranged on the downstream side of a merge portion (connec-
tion portion) 101 between the document discharging path 135
and the common conveying path 12 in the document convey-
ance direction, conveys the sheet S or the document G to the
U-turn conveying path 13 by performing a normal rotation,
and conveys the document G to the document discharging
path 15 by performing a reverse rotation. The document dis-
charging path 15 extends upward substantially 1in parallel
with the common conveying path 12. A pair of discharging
rollers 86 1s provided on the downstream end of the document
discharging path 15. The pair of discharging rollers 86 dis-
charges the document G to the discharged document stacking
portion 33.

In addition, according to the embodiment, the U-turn con-
veying path 13 and the common conveying path 12 are
described as separate conveying paths for convenience of
descriptions; however, since the document 1s conveyed on the
U-turn conveying path 13, when performing a switching back
conveyance which will be described later, the U-turn convey-
ing path also configures a part of a document conveying path
100, and becomes the common conveying path since it 1s a
portion which overlaps with the duplex conveying path 19
and with the document conveying path 100.

As 1llustrated 1n FIG. 2, the control portion 7 1s connected
with a first solenoid SLL1 which drives the first switching
member 82, a second solenoid SI.2 which drives the second
switching member 85, a reverse sensor 70 which will be
described later, the 1image reading portion 6, and the docu-
ment feed portion 5. In addition, the control portion 7 1s
connected with a document position detection sensor 71
which will be described later, and a memory M which stores
image mformation of the document G which 1s read by the
image reading portion 6.
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Subsequently, an image forming operation (simplex print-
ing and duplex printing) using the printer 1 which 1s config-
ured as described above will be described with reference to
FIGS. 3A to 4B.

When the image forming operation 1s started, first, a feed-
ing roller 21 rotates due to a feeding start signal from the
control portion 7. Due to this, the feeding roller 21 sends out
sheets S on the feeding tray 20. The sent out sheets S are
separated 1nto each sheet by a separation portion 22, and 1s
conveyed toward the image forming portion 3 using the pair
of conveying rollers 80. In addition, when a sheet end sensor
(not shown) detects the sheet S, a light emitting portion 33«
which 1s provided 1n the exposure device 33 radiates laser
beam to the photoconductive drum 30 based on 1image infor-
mation.

When the image forming operation 1s started, the photo-
conductive drum 30 rotates, and the surface of the photocon-
ductive drum 30 1s equally charged so as to have a predeter-
mined polarity, and a predetermined potential using a
charging roller. In addition, when laser beam 1s radiated to the
photoconductive drum 30 of which the surface 1s charged, an
clectrostatic latent 1mage 1s formed on the photoconductive
drum 30. In addition, the electrostatic latent image 1s visual-
1zed as a toner image by being developed using toner which 1s
supplied from the developing sleeve 31.

When the sheet S reaches the transfer nip between the
photoconductive drum 30 and the transier roller 34, a toner
image 1s transferred onto the first face of the sheet S by an
applied bias and a pressure, which are applied to the transfer
roller 34. In addition, when the toner image 1s transierred onto
the first face of the sheet S, the sheet S 1s conveyed to the
fixing portion 35, and heat and a pressure are added to the
sheet 1n the fixing portion 35. In this manner, the toner image
1s fixed onto the first face. As 1llustrated in FIG. 3 A, the sheet
S on which the toner image 1s fixed 1s discharged onto the
discharged sheet stacking portion 4 using the pair of discharg-
ing rollers 81 thereaiter. The sheet S which 1s discharged onto
the discharged sheet stacking portion 4 1s sequentially stacked
on the discharged sheet stacking portion 4. In this manner, the
image forming operation for simplex printing ends.

In contrast, when images are formed on double-sides of the
sheet S, 1f the reverse sensor 70 (refer to FIG. 2) detects that
the rear end of the sheet S has passed through the branch
portion of the sheet conveying path 10 and the reverse con-
veying path 11, the control portion 7 causes the pair of dis-
charging rollers 81 to rotate 1n reverse.

In addition, the control portion 7 drives the first solenoid
SL1, rotationally moves the first switching member 82 clock-
wise which 1s provided at the branching portion, and switches
the conveyance direction of the sheet S. Due to the switch-
back convey by the pair of discharging rollers 81, the sheet S
on which an 1mage 1s formed on the first face 1s guided to the
reverse conveying path 11 in the substantially horizontal
direction by having the current rear end side as a leading end.,

and enters the common conveying path 12 as illustrated 1n
FIG. 3B.

As1llustrated 1n FI1G. 4 A, the sheet S which has entered the
common conveying path 12 1s conveyed downward along the
common conveying path 12 by the driving roller 83a and the
roller 835, and joins the U-turn conveying path 13. As illus-
trated in FI1G. 4B, the sheet S which has joined the U-turn
conveying path 13 makes a U-turn along the U-turn convey-
ing path 13 due to the pair of rollers for double-side convey-
ance 84, and joins the sheet conveying path 10 between the
sheet feed portion 2 and the image forming portion 3. In this
manner, the sheet S 1s guided again by the pair of conveying,
rollers 80 1n a state 1n which the front side 1s turned to the rear
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side, and an 1mage 1s formed on the second face thereot due to
the same operation as that of forming the 1mage on the first
face. The sheet S on which 1images are formed on both sides
(first face and second face) 1s discharged to the discharged
sheet stacking portion 4 by the pair of discharging rollers 81.
In this manner, the image forming operation of duplex print-
ing 1s ended.

Subsequently, an 1image reading operation (double-sided
reading) of the printer 1 which 1s configured as described
above will be described with reference to FIGS. 5A to 6B.

When reading an 1mage on the documents G, the docu-
ments G are sent out one by one by rotating the pickup roller
51, are separated one by one by the separation portion 52, and
are fed to the document feeding path 14. The document G
which 1s fed to the document feeding path 14 1s conveyed
downstream (downward) in the document feeding direction
along the common conveying path 12 using the driving roller
83a and the roller 834, as 1llustrated in FIG. SA. At this time,
the 1mage reading portion 6 moves to the first position at
which an 1image of the document G which passes through the
common conveying path 12 1s read. In this manner, when the
document G passes through the image reading portion 6, an
image on the first face of the document G 1s read.

The read image information 1s stored in the memory M
(refer to FIG. 2) as image information on the first face of the
document G.

As illustrated in FIG. 3B, the document G which has passed
through the 1mage reading portion 6 1s guided to the U-turn
conveying path 13 using the second switching member 85,
and 1s conveyed to the U-turn conveying path 13 using the pair
of rollers for double-side conveyance 84. When a document
position detection sensor 71 (refer to FI1G. 2) detects that the
rear end of the document G of which the image on the first
face 1s read has passed through the second switching member
83, the control portion 7 rotates the pair of rollers for double-
side conveyance 84 1n reverse. In addition, the control portion
7 rotationally moves the second switching member 85 which
1s provided at the branching portion counterclockwise by
driving the second solenoid SL2, and switches the document
G so as to face the document discharging path 15. In this
manner, the document G 1s switched back, and 1s conveyed
toward the document discharging path 15.

Here, a sum of the length of the merge portion of the duplex
conveying path 19 between the second switching member 85
and the sheet conveying path 10, and the length of the sheet
conveying path 10 between the above-described merge por-
tion and the image forming portion 3 (transfer nip) 1s formed
so as to be longer than the maximum length of the document
which can be fed by the document feed portion 3.

As illustrated in FI1G. 6 A, according to the embodiment, the
length of the U-turn conveying path 13 1s set so that the
leading end of the document G which 1s conveyed to the
U-turn conveying path 13 comes to upstream 1n the sheet
conveyance direction of the pair of conveying rollers 80. For
this reason, the document G can be switched back without
passing through the transier roller 34 or the fixing portion 35.
When the document G passes through the transfer nip or the
fixing portion 35, there 1s a concern that the document G may
become dirty with toner, or the document G may be damaged
due to heat or a pressure of the fixing portion 35. However,
according to the embodiment, since the leading end of the
document G does not reach the transfer nip or the fixing
portion 35, there 1s no risk of that, and 1t 1s possible to more
clearly read both sides of the document G.

When the document G 1s switched back, the image reading,
portion 6 1s moved from the first position at which the image
on the document G which passes through the common con-




US 9,137,403 B2

9

veying path 12 1s read to the second position at which the
image on the document G which passes through the document
discharging path 15 1s read. As illustrated 1n FI1G. 6B, accord-
ing to the embodiment, the image reading portion 6 1s rotated
by 180° around the rotating shaft of the image reading portion
6 so that the reading portion cover 60 side faces the document
discharging path 15. In this manner, when the document G
passes through the document discharging path 15, the image
on the second face of the document G 1s read. The read image
information 1s stored in the memory M (refer to FIG. 2) as
image information on the second face of the document G.

The document G which has passed through the image
reading portion 6 1s conveyed upward toward the pair of
discharging rollers 86 along the document discharging path
15 using the driving roller 83a and the roller 83c¢. The docu-
ment G which 1s conveyed on the document discharging path
15 1s discharged to the discharged document stacking portion
53 using the pair of discharging rollers 86 which 1s provided
on the downstream end of the document discharging path 15,
and 1s stacked onto the discharged document stacking portion
53.

In this manner, the document which 1s fed can be conveyed
to the pair of discharging rollers 86 without passing through
a transier position (1mage forming position) of an image by
means for conveying a document including the pair of rollers
for double-side conveyance 84 or the document discharging
path 15.

In addition, when reading of the document G 1s ended, the
image reading portion 6 1s rotated by 180° 1n readiness for the
subsequent document, and moves again to the first position at
which an image of the document G which passes through the
common conveying path 12 is read. In addition, 1t 1s also
possible to control the 1image reading portion 6 so as not to
move when a user selects a single side reading mode arbi-
trarily.

Here, when a user selects a copy mode, the above described
image forming operation i1s executed based on the image
information which 1s stored in the memory M. In addition,
when the copy mode 1s not selected, it 1s also possible to
transmit the image information stored in the memory M to an
external computer as electronic data.

As described above, the printer 1 according to the first
embodiment can be downsized as a printer 1 which 1s pro-
vided with a function of reading double-sides of the docu-
ment G by providing the common conveying path 12 and the
U-turn conveying path 13 which can convey the sheet S and
the document G. In addition, when downsizing the printer, 1t
1s possible to convey the document G to the image reading
portion 6 again without causing the document to pass through
the 1image forming position (transfer position) of the image
forming portion 3, by reversing the document in the U-turn
conveying path 13. For this reason, when reading images on
both sides of the document G, 1t 1s possible to prevent the
document G from getting dirty. In addition, according to the
embodiment, since 1t 1s possible to convey the document
without causing the document to pass through the fixing
portion 35 when reading the 1mages on double-sides of the
document G, 1t 1s possible to prevent the document G from
being damaged. In this manner, it 1s possible to realize a
downsized printer, and to perform double-sided reading with-
out causing the document to be damaged.

In addition, a rotating reading portion 1s exemplified as the
image reading portion 6; however, the image reading portion
may have a form including two reading sensors.

That 1s, for example, 1t may be a configuration in which a
first reading sensor which 1s provided on the common con-
veying path 12, and a second reading sensor which 1s pro-
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vided on the document discharging path 135 and reads a face
on the side opposite to a face of the document which 1s read by

the first reading sensor are provided. In addition, in the mnven-
tion of the present application, the document can be conveyed
without passing through the image forming position when
reading 1mages on double-sides of the document; however,
the mvention 1s not limited to an apparatus in which the
document does not pass through the 1mage forming position
at all. For example, 1t may be an apparatus in which a special
mode of discharging the document to the discharged sheet
stacking portion 4 after reading an 1mage, or forming an
image on the document can be executed, and when such a
special mode 1s executed, the document 1s allowed to pass
through the 1mage forming position.

Second Embodiment

Subsequently, a printer 1A according to a second embodi-
ment will be described with reference to FIGS. 7 t0 9.

The printer 1A according to the second embodiment 1s
different from the printer 1 according to the first embodiment
in that the printer 1A includes a reverse conveying path 16
which 1s connected to a downstream end of a common con-
veying path 12.

For this reason, in the second embodiment, the difference
from the first embodiment, that 1s, the reverse conveying path
16, will be mainly described, and the same constituent ele-
ments as those of the printer 1 according to the first embodi-
ment will be given the same reference numerals, and descrip-
tions thereof will be omitted.

First, a schematic configuration of the entire printer 1A
according to the second embodiment will be described with
reference to FIG. 7.

As illustrated 1n FIG. 7, the printer 1A includes a sheet feed
portion 2, an 1mage forming portion 3, a discharged sheet
stacking portion 4, a document feed portion 3, a discharged
document stacking portion 53, an 1image reading portion 6,
and a control portion 7. In addition, the printer 1A 1ncludes a
sheet conveying path 10 (first conveying path), a reverse
conveying path 11, a common conveying path 12, a U-turn
conveying path 13, a document feeding path 14, a document
discharging path 15, and a reverse conveying path 16.

In addition, similarly to the first embodiment, the reverse
conveying path 11, the common conveying path 12, and the
U-turn conveying path 13 configure a duplex conveying path
19 (second conveying path). In addition, a document convey-
ing path 100 1s formed by the document feeding path 14, the
document discharging path 15, the common conveying path
12, the reverse conveying path 16, and the like.

The common conveying path 12 and the document dis-
charging path 15 are arranged on the upper side of the reverse
conveying path 16, and the reverse conveying path joins the
common conveying path 12 and the document discharging
path 15 at a merge portion 101. In addition, the reverse con-
veying path 16 extends downward substantially 1n parallel
with the U-turn conveying path 13, and then extends toward
the lower part of the sheet feed portion 2 by being bent 1n the
downstream end, and guides the document G which moves on
the common conveying path 12 downward without causing
the document to enter the U-turn conveying path 13.

A triple roller for double-side conveyance 87 1s provided
upstream of the reverse conveying path 16 in the document
teeding direction. The triple roller for double-side convey-
ance 87 1s configured of a driving roller (rotating roller) 87a,
and rollers 8756 and 87¢ which are provided at double-sides of
the driving roller 87a, and has a configuration of a triple roller
in which the roller 8756 which 1s provided on the second
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conveying path side and the roller 87¢ which 1s provided on
the reverse conveying path side nip double-sides of the driv-
ing roller 87a with a predetermined pressure. The triple roller
for double-side conveyance 87 can convey the sheet S down-
stream 1n the sheet conveyance direction (downward direc-
tion in FI1G. 1) in the U-turn conveying path 13 by driving the
driving roller 87a normally. In addition, the triple roller for
double-side conveyance 87 can convey the document G
which 1s guided to the reverse conveying path 16 by driving,
the driving roller 87a normally to the downstream side in the
document discharging direction (upward direction 1n FIG. 1)
which 1s a direction opposite to the document feeding direc-
tion. In addition, the triple roller for double-side conveyance
87 can convey the document G downstream 1n the document
teeding direction (downward direction in FIG. 1) in the
reverse conveying path 16 by driving the driving roller 83a
reversely. That 1s, the triple roller for double-side conveyance
87 1s arranged on the downstream side of the branching por-
tion of the common conveying path 12 and the document
discharging path 15 in the document feeding direction, and
becomes a document reverse conveyance portion which 1s
configured so as to convey the document by reversing the
conveyance direction of the document which 1s fed from the
document feed portion 51.

A third switching member 88 as a switching member 1s
provided at the branching portion of the reverse conveying,
path 16 and the U-turn conveying path 13. The third switching
member 88 guides a sheet S to the U-turn conveying path 13
when the sheet S moves on the common conveying path 12,
and guides the document G on the reverse conveying path 16
when the document G moves on the common conveying path
12. In addition, when the document G 1s switched back by the
driving roller 87a and the roller 87¢, the third switching
member 88 guides the document G to the document discharg-
ing path 15. In addition, the third switching member 88 is
connected to a third solenoid (not shown), and driving of the
third solenoid 1s controlled by the control portion 7.

Subsequently, an 1mage reading operation (double-sided
reading) of the printer 1A which 1s configured as described
above will be described with reference to FIGS. 8A t0 9. In
addition, since an 1image forming operation (simplex printing
and duplex printing) using the printer 1A 1s the same as thatin
the first embodiment, descriptions thereof will be omitted
here. In addition, since up to reading of the first face of the
document G 1s the same as that in the first embodiment,
hereinatter, operations of the document G after being read on
the first face will be described.

As 1llustrated 1n FIG. 8A, the document G which has
passed through the image reading portion 6 1s guided to the
reverse conveying path 16 using the third switching member
88, and 1s conveyed to the reverse conveying path 16 using the
driving roller 87a and the roller 87¢. When the document
position detection sensor 71 (refer to FIG. 2) detects that the
rear end ol the document G of which an 1image on the first face
1s read has passed through the third switching member 88, the
control portion 7 causes the driving roller 87a to rotate
reversely. In addition, the control portion 7 switches the con-
veyance direction of the document G by driving the third
solenoid (not shown), and by rotationally moving counter-
clockwise the third switching member 88 which 1s provided at
the branching portion. In this manner, the document G 1s
switched back, and i1s conveyed toward the document dis-
charging path 15. In addition, as illustrated in FIG. 8B, the
length of the reverse conveying path 16 1s formed so as to be
longer than the maximum length of the document which can
be fed from the document feed portion 5.
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When the document G 1s switched back, the image reading,
section 6 1s moved from the first position at which the image

on the document G which passes through the common con-
veying path 12 1s read to the second position at which the
image on the document G which passes through the document
discharging path 15 1sread. According to the embodiment, the
image reading portion 6 1s rotated by 180° around a rotating
shaft of the image reading portion 6 so that the reading portion
cover 60 side faces the document discharging path 15. In this
manner, as illustrated 1n FIG. 9, when the document G passes
through the document discharging path 15, the image on the
second face of the document G 1s read. The read 1mage infor-
mation 1s stored in the memory M (refer to FIG. 2) as image
information on the second face of the document G. Since
operations therealter are the same as those 1n the first embodi-
ment, descriptions thereof will be omitted. In this manner, 1t
1s possible to convey the document which 1s fed using the
pickup roller 51 to the pair of discharging rollers 86 without
passing through the image forming position using means for
conveying a document including the reverse conveying path
16, the driving roller 87a, the roller 87¢, and the document
discharging path 15.

As described above, the printer 1A according to the second
embodiment can be downsized similarly to that in the first
embodiment, and can convey the document G to the 1image
reading portion 6 again without causing the document to pass
through the 1image forming portion 3, by reversing the docu-
ment using the reverse conveying path 16, when performing
miniaturizing. For this reason, 1t 1s possible to prevent the
document G from getting dirty, or from being damaged when
reading an 1mage on the document G. In this manner, 1t 1s
possible to realize a downsized printer, and to perform
double-sided reading without causing the document to be
damaged.

Third Embodiment

Subsequently, a printer 1B according to a third embodi-
ment of the present invention will be described with reference
to FIGS. 10 to 12. The printer 1B according to the third
embodiment 1s different from that 1n the first embodiment by
including a document U-turn path 17 which branches from a
U-turn conveying path 13. For this reason, in the third
embodiment, the difference from that in the first embodiment,
that 1s, the document U-turn path 17, will be mainly
described, and the same constituent elements as those of the
printer 1 according to the first embodiment will be given the
same reference numerals, and descriptions thereof will be
omitted.

First, a schematic configuration of the entire printer 1B
according to the third embodiment will be described with
reference to FI1G. 10.

As 1llustrated i FIG. 10, the printer 1B includes a sheet
teed portion 2, an 1image forming portion 3, a discharged sheet
stacking portion 4, a document feed portion 5, a discharged
document stacking portion 53, an image reading portion 6,
and a control portion 7. In addition, the printer 1B includes a
sheet conveying path 10 (first conveying path), a reverse
conveying path 11, a common conveying path 12, a U-turn
conveying path 13, a document feeding path 14, a document
discharging path 15, and the document U-turn path 17 which
configures means for conveying a document again. In addi-
tion, similarly to the first embodiment, the reverse conveying
path 11, the common conveying path 12, and the U-turn
conveying path 13 configure a duplex conveying path 19
(second conveying path). In addition, a document conveying
path 100 1s formed by the document feeding path 14, the
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document discharging path 15, the common conveying path
12, the document U-turn path 17, and the like.

The document U-turn path 17 branches toward a side oppo-
site to the sheet conveying path 10 1n the vicinity of a lower
end portion of the U-turn conveying path 13, makes a U-turn
toward the upper part 1n the vicinity of a side portion of the
printer 1B, and 1s connected to the common conveying path
12. That 1s, the document U-turn path 17 1s a conveying path
which connects a downstream side end of the common con-
veying path 12 in the document conveyance direction, and the
common conveying path 12 which 1s located on the upstream
side of the downstream end in the document conveyance
direction and on the downstream side of the 1image reading
portion 6 (reading sensor 61), and returns the document to the
common conveying path 12 by causing the document to make
a U-turn.

A Tourth switching member 90 1s provided as a switching
member at the branching portion of the U-turn conveying path
13 and the document U-turn path 17. The fourth switching
member 90 guides the document G to the document U-turn
path 17 when the document G enters the U-turn conveying,
path 13. In addition, a fifth switching member 91 as a switch-
ing member 1s provided at a merge portion of the document
U-turn path 17 and the common conveying path 12. The fifth
switching member 91 guides a sheet S and the document G,
which move on the common conveying path 12 to the U-turn
conveying path 13, and guides the document G which moves
on the document U-turn path 17 to the common conveying
path 12. According to the embodiment, 1n the 1mage reading
portion 6, a reading sensor 61 1s provided so as to face the
common conveying path 12 through a reading portion cover
60. That 1s, the image reading portion 6 1s arranged by being
fixed so that a sensor face of the reading sensor 61 which reads
an 1mage faces the common conveying path 12 on the down-
stream side of the branching portion of the one conveying
path and the common conveying path 1n the document con-
veyance direction.

In addition, a triple roller for double-side conveyance
(document conveying roller) 89 1s provided on the down-
stream end of the document U-turn path 17 in the document
conveyance direction. The triple roller for double-side con-
veyance 89 1s configured of a driving roller 89a, and rollers
89H and 89¢ which are provide on double-sides of the driving
roller 89a, and has a configuration of a triple roller in which
the roller 896 and the roller 89¢ nip double-sides of the
driving roller 89a with a predetermined pressure.

The triple roller for double-side conveyance 89 can convey
the sheet S and the document G to the downstream side of the
U-turn conveying path 13 1n the sheet conveyance direction
(downward direction in FIG. 1) by driving the driving roller
89a normally. In addition, the triple roller for double-side
conveyance 89 can convey the document G which 1s guided to
the document U-turn path 17 by driving the driving roller 894
normally to the downstream side of the document discharging,
direction which 1s a direction opposite to the document feed-
ing direction (upward direction 1n FIG. 1).

Subsequently, an 1mage reading operation (double-sided
reading) using the printer 1B which 1s configured as described
above will be described with reference to FIGS. 11A to12. In
addition, since an 1mage forming operation using the printer
1B (simplex printing and duplex printing) 1s the same as that
in the first embodiment, descriptions thereof will be omaitted
here.

When reading an image on the documents G, the docu-
ments G are sent out one by one by rotating the pickup roller
51, are separated one by one by the separation section 52, and
are fed to the document feeding path 14. The document G
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which 1s fed to the document feeding path 14 1s conveyed to
the downstream side (downward) of the document G 1n the
document feeding direction along the common conveying
path 12 using the driving roller 83a and the roller 835. In this
manner, when the document G passes through the image
reading section 6, an 1mage on the first face of the document
(G 1s read. The read image information is stored in the memory
M (refer to FIG. 2) as image information on the first face of
the document G.

As 1llustrated 1n FIG. 11A, the document G which has
passed through the image reading portion 6 1s guided to the
U-turn conveying path 13 using a fifth switching member 91,
and 1s conveyed along the U-turn conveying path 13 using the
driving roller 89a and the roller 895.

Subsequently, the document G 1s guided to the document
U-turn path 17 by the fourth switching member 90 at a
branching portion of the U-turn conveying path 13 and the
document U-turn path 17. As illustrated 1n FIG. 11B, when
the document G reaches a nip between the driving roller 89a
and the roller 89¢, the document G 1s guided to the common
conveying path 12 by the fifth switching member 91, the
driving roller 89a, and the roller 89¢. An 1image on the second
face of the document G which 1s guided to the common
conveying path 12 1s read by the image reading portion 6 by
passing through the common conveying path 12. The read
image information is stored in the memory M (refer to F1G. 2)
as 1mage information on the second face of the document G.

As 1llustrated 1n F1G. 12, the document G which has passed
through the 1image reading portion 6 1s guided to the document
discharging path 15 by the second switching member 85 and
1s conveyed to the upper part toward the pair of discharging
rollers 86 along the document discharging path 15 using the
driving roller 83a and the roller 83¢. The document G which
1s conveyed on the document discharging path 15 i1s dis-
charged to the discharged document stacking section 53 using
the pair of discharging rollers 86 which 1s provided on the
downstream end of the document discharging path 15, and 1s
stacked onto the discharged document stacking section 53. In
this manner, 1t 1s possible to convey the document which 1s fed
using the pickup roller 51 to the pair of discharging rollers 86
without passing through a transfer position (image forming
position) of an 1mage using the means for conveying a docu-
ment including the document U-turn path 17, the triple roller
for double-side conveyance 89, and the document discharg-
ing path 15.

In addition, when the image forming operation of duplex
printing 1s performed, the fourth switching member 90 1s
rotationally moved counterclockwise, the sheet S 1s moved
toward the sheet conveying path 10 along the U-turn convey-
ing path 13, and the same 1mage forming operation as that in
the first embodiment 1s performed.

As described above, 1n the printer 1B according to the third
embodiment, it 1s possible to convey the document G to the
image reading portion 6 again without causing the document
to pass through the image forming portion 3, by causing the
document to make a U-turn in the document U-turn path 17
which branches from the U-turn conveying path 13, when
miniaturizing the printer. For this reason, 1t 1s possible to
prevent the document G from getting dirty, or from being
damaged when reading an 1image on the document G. In this
manner, 1t 1s possible to realize a downsized printer, and to
perform double-sided reading without causing the document
to be damaged.

In addition, as 1llustrated in FIGS. 11A to 12, since switch-
ing 1n the rotation direction of various rollers, or a rotation
operation of the image reading portion 6 1s not necessary 1n
the printer 1B according to the third embodiment, 1t 15 pos-
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sible to realize a downsized printer with a simpler structure. In
addition, 1t 1s possible to reduce the number of components by

adopting a simple structure, and to suppress a manufacturing
COst.

Fourth Embodiment

Subsequently, a printer 1C according to a fourth embodi-
ment of the present invention will be described with reference
to FIGS. 13 to 15. The printer 1C according to the fourth
embodiment 1s different from that 1n the first embodiment by
including a document branching path 18 which 1s branched
from a U-turn conveying path 13. For this reason, 1n the fourth
embodiment, the difference from that in the first embodiment,
that 1s, the document branching path 18, will be mainly
described, and the same constituent elements as those of the
printer 1 according to the first embodiment will be given the
same reference numerals, and descriptions thereof will be
omitted.

First, a schematic configuration of the entire printer 1C
according to the fourth embodiment will be described with
reference to FI1G. 13.

As 1llustrated 1n FIG. 13, the printer 1C 1ncludes a sheet
teed portion 2, an image forming portion 3, a discharged sheet
stacking portion 4, a document feed portion 3, a discharged
document stacking portion 53, an 1image reading portion 6,
and a control portion 7. In addition, the printer 1C includes a
sheet conveying path 10 (first conveying path), a reverse
conveying path 11, a common conveying path 12, a U-turn
conveying path 13, a document feeding path 14, a document
discharging path 135, and the document branching path 18
which configures a document re-conveyance portion. In addi-
tion, similarly to the first embodiment, the reverse conveying,
path 11, the common conveying path 12, and the U-turn
conveying path 13 configure a duplex conveying path 19
(second conveying path).

The document branching path 18 branches from the U-turn
conveying path 13 1n the vicinity of a merge portion of the
U-turn conveying path 13 and the sheet conveying path 10,
and 1s connected to the common conveying path 12. A sixth
switching member 92 as a switching member 1s provided at a
branching portion of the U-turn conveying path 13 and the
document branching path 18. When the document G enters
the U-turn conveying path 13, the sixth switching member 92
guides the document G to the document branching path 18. In
addition, a seventh switching member 93 as a switching mem-
ber 1s provided at a merge portion of the document branching,
path 18 and the common conveying path 12. The seventh
switching member 93 guides a sheet S and the document G
which move on the common conveying path 12 to the U-turn
conveying path 13, and guides the document G which moves
on the document branching path 18 to the common conveying
path 12. In addition, according to the embodiment, the image
reading portion 6 1s provided so that a reading sensor faces the
common conveying path 12 through a reading portion cover
60.

In addition, a triple roller for double-side conveyance 94 1s
provided on the downstream end of the document branching
path 18 in the document conveyance direction. The triple
roller for double-side conveyance 94 1s configured of a dri1v-
ing roller 94a and rollers 945 and 94¢ which are provided on
double-sides of the driving roller 944, and has a configuration
of a triple roller in which the roller 945 and the roller 94¢ nip
double-sides of the driving roller 94a with a predetermined
pressure. The triple roller for double-side conveyance 94 can
convey the sheet S and the document G to the downstream
side of the U-turn conveying path 13 1n the sheet conveyance
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direction (downward direction in FIG. 1) by driving the driv-
ing roller 94a normally. In addition, the triple roller for
double-side conveyance 94 can convey the document G
which 1s guided to the document branching path 18 by rotat-
ably driving the driving roller 94a normally to the down-
stream side of the document discharging direction which 1s a
direction opposite to the document feeding direction (upward
direction 1n FIG. 1).

Subsequently, an 1image reading operation (double-sided
reading) using the printer 1C which is configured as described
above will be described with reference to FIGS. 14A to 15. In
addition, since an 1mage forming operation using the printer
1C (simplex printing and duplex printing) 1s the same as that
in the first embodiment, descriptions thereof will be omitted
here. In addition, since up to reading of the first face of the
document G 1s the same as that in the third embodiment,
hereinafter, operations of the document G after being read on
the first face will be described.

As 1llustrated 1n FIG. 14A, the document G which has
passed through the image reading portion 6 1s guided to the
U-turn conveying path 13 using the seventh switching mem-
ber 93, and 1s conveyed along the U-turn conveying path 13 by
the driving roller 94a, and the roller 94c.

Subsequently, the document G 1s gmided to the document
branching path 18 by the sixth switching member 92 at a
branch portion of the U-turn conveying path 13 and the docu-
ment branching path 18. As illustrated 1n FIG. 14B, when the
document G reaches a nip between the driving roller 94a and
the roller 945, the seventh switching member 93 1s switched
so that the document 1s guided to the common conveying path
12, and the document 1s guided to the common conveying
path 12 by the driving roller 94a and the roller 945. An 1image
on the second face of the document G which 1s guided to the
common conveying path 12 1s read by the image reading
section 6 by passing through the common conveying path 12.
The read image information 1s stored in the memory M (refer
to FIG. 2) as image information on the second face of the
document G.

As 1llustrated 1n FI1G. 15, the document G which has passed
through the 1image reading portion 6 1s guided to the document
discharging path 15 by the second switching member 85, and
1s conveyed to the upper part toward the pair of discharging
rollers 86 along the document discharging path 15 using the
driving roller 83a and the roller 83¢. The document G which
1s conveyed on the document discharging path 15 1s dis-
charged to the discharged document stacking section 53 using
the pair of discharging rollers 86 which 1s provided on the
downstream end of the document discharging path 15, and 1s
stacked onto the discharged document stacking section 53.

In addition, when the image forming operation of duplex
printing 1s performed, the sixth switching member 92 1s rota-
tionally moved counterclockwise, the sheet S 1s moved
toward the sheet conveying path 10 along the U-turn convey-
ing path 13, and the same 1mage forming operation as that 1n
the first embodiment 1s performed.

As described above, 1n the printer 1C according to the
fourth embodiment, 1t 1s possible to convey the document G to
the 1mage reading portion 6 again without causing the docu-
ment to pass through the image forming portion 3, by causing
the document to make a U-turn in the document branching
path 18 which branches from the U-turn conveying path 13,
when downsizing the printer. For this reason, 1t 1s possible to
prevent the document G from getting dirty, or from being
damaged when reading an 1image on the document G. In this
manner, i1t 1s possible to realize a downsized printer, and to
perform double-sided reading without causing the document
to be damaged. In this manner, it 1s possible to convey the
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document which 1s fed using the pickup roller 51 to the pair of
discharging rollers 86 without passing through the image
forming position using the means for conveying a document
including the U-turn conveying path 13, the document
branching path 18, the triple roller for double-side convey-
ance 94, and the document discharging path 15.

In addition, 1n the printer 1C according to the fourth
embodiment, since 1t 1s possible to make a conveyance region
of the document G smaller than that in the printer 1B accord-
ing to the third embodiment, 1t 1s possible to realize a smaller
apparatus than the printer 1B according to the third embodi-
ment.

As described above, the embodiments of the present inven-
tion have been described; however, the present invention 1s
not limited to the above described embodiments.

For example, 1n each of the above described embodiments,
positions of the document feed portion 51 and the document
discharging portion 86 may be exchanged. In this case, since
the conveyance direction of the document 1s reversed, a pro-
cedure of the conveyance control of the document also
becomes reversed with respect to that which 1s described in
the embodiment. In addition, the effect which 1s described 1n
the embodiment of the present invention 1s simply the most
suitable effect which can be obtained in the invention, and the
elfect of the present mvention 1s not limited to the descrip-
tions 1n the embodiment of the present invention.

In the embodiment, a printer including the discharged
document stacking portion and the document discharging
path has been exemplified; however, the printer 1n the present
invention 1s not limited to this. For example, the printer may
have a configuration 1n which the discharged document stack-
ing portion and the document discharging path are not pro-
vided, and a document of which an 1mage 1s read 1s discharged
to a discharged sheet stacking portion.

While the present invention has been described with refer-
ence to exemplary embodiments, it 1s to be understood that
the invention 1s not limited to the disclosed exemplary
embodiments. The scope of the following claims 1s to be
accorded the broadest mterpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2013-092113, filed on Apr. 25, 2013, which
1s hereby incorporated by reference herein 1n 1ts entirety.

What 1s claimed 1s:

1. An 1mage forming apparatus comprising:

a sheet feed portion configured to feed a sheet;

an 1mage forming portion configured to form an 1image on
the sheet which 1s fed from the sheet feed portion at an
image forming position;

a sheet discharging portion configured to discharge the
sheet on which the image 1s formed by the image form-
ing portion;

a first conveying path which connects between the sheet
feed portion and the sheet discharging portion, and on
which the image forming portion 1s arranged;

a second conveying path configured to guide the sheet on
which the image has been formed on one surface thereof
by the image forming portion to the first conveying path
again;

a document feed portion configured to feed a document;

a document discharging portion configured to discharge
the document which 1s fed from the document feed por-
tion;

a document conveying path including a document feeding
path which 1s connected to the document feed portion, a
document discharging path which 1s connected to the
document discharging portion, and a common convey-
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ing path which serves as at least a part of the second
conveying path, and guiding the document from the
document feed portion to the document discharging por-
tion through the document feeding path, the common
conveying path and the document discharging path with-
out causing the document to pass through the image
forming position; and

a reading portion configured to read a first face and a
second face of the document fed from the document feed

portion during when the document 1s conveyed through
the document conveying path.

2. The image forming apparatus according to claim 1,
wherein one conveying path of the document feeding path or
the document discharging path 1s that at least a part thereof 1s
arranged so as to be parallel to the common conveying path,
and one end portion thereol connects the common conveying
path at a connecting portion, and

wherein the reading portion 1s arranged between the one

conveying path and the common conveying path, and 1s
configured so as to be movable between a first position at
which an 1image on the document which 1s conveyed on
the common conveying path 1s read and a second posi-
tion at which an 1image on the document which 1s con-
veyed on the one conveying path 1s read.

3. The image forming apparatus according to claim 2,
turther comprising:

a pair ol document reversing rollers which can perform a

normal rotation and a reverse rotation, and 1s provided
on a downstream side of the connection portion 1n a
document conveyance direction;

a switching member which switches a conveying path of

the document in the connecting portion; and

a control portion which conveys the document which 1s fed

to the connecting portion from the document feed por-
tion along the common conveying path by rotatably
driving the pair of document reversing rollers, switches
the document back by reversing a rotation direction of
the document reversing roller after a rear end of the
document has passed through the switching member,
and switches the switching member so that the docu-
ment which 1s switched back goes toward the document
discharging path.

4. The image forming apparatus according to claim 3,
wherein the one conveying path 1s the document discharging
path,

wherein the document feeding path 1s connected to the

common conveying path, and feeds the document to the
connecting portion through the common conveying
path, and

wherein the reading portion 1s configured so as to be mov-

able between the first position and the second position,
reads an 1mage on the first face of the document at the
first position, when the document 1s conveyed on the
common conveying path, and reads an image on the
second face of the document at the second position,
when the document 1s conveyed on the document dis-
charging path.

5. The image forming apparatus according to claim 4,
wherein the first and second conveying paths are configured
so that a sum of a length of the second conveying path
between the switching member and the connecting portion of
the second conveying path and the first conveying path, and a
length of the first conveying path between the connecting
portion and the 1mage forming portion 1s longer than a maxi-
mum length of a document which can be fed by the document
feed portion.
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6. The image forming apparatus according to claim 5,
turther comprising:

a first roller which 1s provided on the common conveying

path side;

a second roller which 1s provided on the document dis-

charging path side; and

a rotating roller which 1s arranged between the first roller

and the second roller,

wherein the rotating roller forms a first nip portion with the

first roller, and forms a second nip portion with the
second roller, and

wherein the rotating roller conveys the document on the

common conveying path toward the reading portion by
rotating 1n a {irst direction, and conveys the document on
the original document discharging path toward the docu-
ment discharging portion by rotating in a second direc-
tion which 1s opposite to the first direction.

7. The 1mage forming apparatus according to claim 3,
wherein the one conveying path 1s the document discharging
path,

wherein the document feeding path 1s connected to the

common conveying path, and feeds the document to the
connecting portion through the common conveying
path, and

wherein the switching member guides the document to the

reverse conveying path until a rear end of the document
which 1s conveyed to the connecting portion through the
document feeding path passes through the switching
member, and 1s switched so that the document 1s con-
veyed to the document discharging path, after the rear
end of the document passed through the switching mem-
ber, and

wherein the reading section 1s configured so as to be mov-

able between the first position and the second position,
reads an 1image on the first face of the document at the
first position, when the document 1s conveyed on the
common conveying path, and reads an image on the
second face of the document at the second position,
when the document 1s conveyed on the document dis-
charging path.

8. The image forming apparatus according to claim 7,
wherein the sheet discharging portion, the document feed
portion, and the document discharging portion are arranged
on an upper side of the branching portion of the common
conveying path and the document discharging path,

wherein the reverse conveying path 1s arranged so as to be

parallel with the second conveying path on a lower side
of the common conveying path and the document dis-
charging path,

wherein the document reverse conveyance portion

includes a roller which 1s provided on the reverse con-
veying path side, a roller which 1s provided on the sec-
ond conveying path side, and a rotating roller which 1s
arranged between the reverse conveying path and the
second conveying path which are arranged so as to face
cach other, and respectively forms a pair with the roller
which 1s provided on the reverse conveying path side,
and the roller which 1s provided on the second conveying
path side, and

wherein the rotating roller can retract the document on the

reverse conveying path by rotating in a first direction,
can switch the document back between the rotating
roller and the roller which i1s provided on the reverse

10

15

20

25

30

35

40

45

50

55

60

20

conveying path side by rotating 1 a second direction,
and can convey a sheet on the second conveying path
toward the first conveying path between the rotating
roller and the roller which 1s provided on the second
conveying path side.

9. The image forming apparatus according to claim 2,
wherein the document conveying path includes a reverse con-
veying path which connects the common conveying path and
the one conveying path at the connection portion, and receives
the document before being switched back which 1s conveyed
to the connecting portion, when the document which 1s fed
from the document feed portion 1s conveyed toward the docu-
ment discharging portion by being switched back.

10. The image forming apparatus according to claim 9,
further comprising: a document reverse conveyance portion
which 1s arranged on the downstream side of a branching
portion of the common conveying path and the document
discharging path i1n the document feeding direction, and 1s
configured so as to convey the document which is fed from the
document feed portion by reversing a conveyance direction of
the document; and

a switching member which guides the document which 1s

conveyed to the connecting portion from the document
feed portion toward the reverse conveying path, and
switches a conveying path of the document so that the
document which 1s switched back by the document
reverse conveyance portion goes toward the document
discharging path.

11. The image forming apparatus according to claim 1,
wherein one conveying path of the document feeding path or
the document discharging path joins the common conveying
path at the connecting portion, and the other conveying path
of the document feeding path or the document discharging
path 1s connected to an upstream end of the common convey-
ing path in the document conveyance direction, wherein the
reading portion 1s arranged by being fixed so that a sensor face
thereol which reads the 1mage faces the common conveying
path on the downstream side of a branching portion of the one
conveying path and the common conveying path 1n the docu-
ment conveyance direction, and

wherein the document conveying path connects a down-

stream end of the common conveying path in the docu-
ment conveyance direction and the common conveying
path which 1s located on the upstream side of the down-
stream end 1n the document conveyance direction, and
on the downstream side of the reading sensor, and
includes a U-turn path which returns the document to the
common conveying path by causing the document to
make a U-turn.

12. The image forming apparatus according to claim 11,
wherein the one conveying path 1s the document discharging
path,

wherein the other conveying path 1s the document feeding

path, and

wherein the reading portion reads an 1image on the first face

when the document which 1s conveyed to the common
conveying path from the document feeding path passes
through the sensor face thereon, and reads an 1image on
the second face when the document of which a convey-
ance direction 1s reversed on the U-turn path passes
through the sensor face thereon again.
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